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#OUTl#5V^e>0VJCS£t>T#<5»-£, -D*y, PMOS3 14#*7b 
, NMOS3 17tft>bfcfcg, NMO S 3 1 6CDy-XttittftlHIC^df 
yyZft&fetb, NMOS 3 1 6<D*f- h-V-7fWVg s ttNMOS 3 1 
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Asfrfg^ 1 NA^5> Kb^;i/^?><£SJE^^;i/ (VCC) fC&S£, NMO 
SI 3, 14fflt>Si^PMOS l 1, 1 2©t>M<fc l Jfe/J^^©tffi* 
J - KN 1 ©*tirt*4MfclC:fi£ , feT#»J, PMOS 1 2©V-^- Kl/>f >M«ffi 
tt, PMO S 1 1 tcSK*lS««£fc^UV^*8K*«PMO S 1 2{Zffi.n& £e>&4*- 
h-y-^mjE&V g s i: It, VCC + Vg sifii»J, V-^-KU>f>ISf 
i±tei®^lft&CVCC^_tlC&£o IH^iCPMO S 3 2 ©4*- h-y-^MJEtt 
, PMO S 3 1 lCj5S4x*«Sfcfc^l/V*«8fc#PMO S 3 2 IC^tiS <fc 3 K 

-y-xiff^vgstit, (vcc + vgs) iiii/jiu, $*-h-y-* 
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»»tCfev>T«ligS*i«*JES:«^S*EE^iaai»tC^- h - V - * ISUC ^itl <S5 
[0 0 15] 

ffljtM - KN 3 WttTtfi&Z. PMOS2 1M>|^P 

MO S 2 2 - KN 2 &^l/77^t5©T'2o©PMO S (II 

lOPMOS, J2©PMOSttS) 5:Hf ffitl V D D illSiftti V C C 
©WtEW^I8»bTiff«ffi«»VDD^y-^^|RS*l«i51 ©PMO S© 
h^mijy- KN31C, <StE«l V C C {c F l/-f 2 ffl P 

MOSffl^- hfcffi^y- KN 2 K^bT^M©ffi77m*Iglfrir6A> 775: 

waz xz> (DT*nmm%ttfmmj£mm v d d *^<s«ff*» v c c »c«n, 
jB*tt*^int s £ v^ e> ira^a** o 

[0 0 16] 

±fE#fF£itK3 (ffftftS 2 5 8 2 2 9 #<&#) T'tt, ^^^^^195^ 
[0017] 
[0 0 18] 

[»fi&Mtsfeft©#a] 
ot, m©cMosiag& do) h, hi <zxt»rao» o o ^2©*^ 

Hfft (4 0) fc, H 2 ©CMOS 08& (2 0) ^7fflPf^^MMOS h 
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"yyVTsZ (5 1p) £, $80Pf**^lMOSh5>^ii (5 2p) £ 
[0019] 

^i©cMos®s& (io) it, mmmtfmija2ft2>nmmmMiimi<D&ji 
* (ii, i2) , &&inc«i ©m^jy- F£<Dmzw.Fmffizn 

t=.mi £ «fctf3&2<Z)N*-**;H!MO S F^>^X# (13, 14) ^ 
;i/7>y :/M i: LTatg^-S^ l ©Pf ^^^fMO Sh7>^^ F ten 

i (Dm^tfmuzn, 7)i#vym£LTmm?z>%i2(DN?-v*>imMo s f 

®Nf^*;HMO s F^>^x#tf5#>f- hlc{S«jSb^7ilc^D$tu-g>o 

[0 0 2 0] 

mi<D*pmmm oo ^nj±mM£^2(Dm±iJ~^£.(DWzmm^n 

^i©f^^- McM^nsf 3©Pft^;i/SMOS F^>^*# (3 1 

fHltf)##7W- h(Cm*nSrt-5^3 ©Nf^^jl/fMO S F^>^X# (3 2 
) Zm?Z> 0 

[0 0 2 1] 

^2©^ratUS& (4 0) tt, MJES^i:m3cDmijy- K^^r^ic^^ti 

fgl ©4traHIJ^0O^2©m*>' - Ftf>«ft#>f- htcmAB^tl-2.114 CDP^-V^ 

;i/iMosh7>^3! (4i) , &&z$M3<z>mjj; -Fti&m&mmtoim 

®Nf^^MMOSh7>^^ (4 2) £WU ^3©ffi*; - FcMJfll 
[0 0 2 2] 

i2®cMo stas& (20) ii, ^mmmmtmicDmjj; -\?£.<Dmizw.m 

SM£*l£il5 £J:0lg6C2P^*;bMMO S F^>^*X# (2 1, 2 2), 
& <b mcfjg 4 <D ffi^j y - F £ if v y F ©r^Citt^J^ £ *i£Jg 5 £ <fc tffg 6 (D 



1 5 
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Nf^^;i/SMOSh7>^X? (2 3, 2 4) Zffix., 7)17 V 7% t b Xm 

[0 0 2 3] 

i7©pf^;i/iMosh7>^^ (5i P ) it, mmmzntc&i , 
H2©p^^^;i/§i[Mo s V7yV7.*(DPkm.j - vumi cotpmm$&<Dm2<D 

ffi^jy- K^©ratc^$tiH l ©CMO SiaS^CDH l K©«tfc#d* 
[0 0 2 4] 

i8©pf^^;HMosh5>^^ (5 2 P ) it, w.?mm-znfc.m5, 
ffi^y- Kiicoratc^Ms nm 2 ©cmo stm&oiM cam^y - k©*&#4* 

[0 0 2 5] 

tifiV^MO S h^^^dfCO^i^-etS. Se.C^'yflfflft&CMOS'fV 
©*7t SS&^Srff|fflLfetJfj*©«2©^3feft«f. (Ell 1) <fc »J =biS3$lCtt# L 

[0 0 2 6] 

-LIEU 1 ©ttj&lCfrfr* U^IESIISB&tCfcV^'rtt, i7©Pft*MMO 
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sh7>^^t (sip) ©>f-htc«, hi ©ffi^jy -K©«ffi*«BFiDsn, 

!8©Pf ^*;i/SMOS (5 2p) ©y-htCtt, i m4<D&tlJ 

H&tt, !70Pf-v*^S!MOSh5>^*©^-h (5 1p) £J:£>*3fl8 
®Pft^;ViMOSh7>^^ (5 2p) ©y- MCffi«JBE©*ffi#WAD£ 

[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 

#mos h^y^^^<D^^mm^i^r<D^oizm^^^t.^m'e^>^ ( 

3f:£«2, 8) . 

(Dm i cocmo snn& (io) ic23tt3|g i co p ^ -v * ;HM o s 

(11) (Z)^>^tt^2c7)P^^^;i/MMO S h^>^;*# (12) 
tfiJ: »J=b*£ <K5£U l2©Nft^MMOSh7>^^ (14) C7)^> 
gJrittilONft*;i/iMOSh7>^* (13) 

(DH2c7)CMO SES& (2 0) {Cfi^§H5©Pf t^;i/SMOS h7>i>'^^ 

(2 1) C7)^->mm«il6C0P^-Y*;i/MMOS (2 2) 

ffij: y%j*S<«j£U l60Nf^^MMOSh7>i?X^i (24) 
^m«^5C7)N^-Y^;i/§?MO S h^^^X* (2 5) ©t>MJ: l J < 

(DH 1 C7)^WtaS& (3 0) CO|g3 C7)P^-Y^;i/§S[MO Sh7>^'^3f (3 1) <D 

7©pft^;HMo s h^>^x# (sip) ©>r>^mj: u %> 
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®Wi2<Dfpmm$& (4 o) 0i4©pft*;i/SMos h^yy** (4 d <d 
*yl&m*M8<DP?-**juMMos h^yyz* (5 2p) a>*yma&*)*i 

[0 0 3 0] 

ot*>v-x- Fu-r ymM&zm&znmtftot>t>te^r~&), g^v-*- k 
u-r ymw$)±tf~Mm&mmi"<}\'& u ^{svmvio s n^^^x^^^t^t^ 

[0 0 3 1 ] 

Hi CD^[m&&tf>lg3 ©N^*;i/MMO S h^yVX* (3 2), £ 
s fc0 f |g2©tfir^llII^(Z)||4 ONft^/VSMO S h^>^# (4 2) (D+T:/;* 

$<DVzfXh\s-b H$-m~?Z>Z.H*>nSffiV3b2> (lff^3, 9) 0 

H7tf)P^--Y*;V§9MO S h^>^*# (5 1 p) , Si^80Pf 

t^;HMosh7>^^ (5 2p) ot^Mz-h&y-^, ££ttFi^ 
nt-r sr^^BriiTfes (i»#«4, io) . 

[0 0 3 2] 

****£fll/*lCJ:*Ui, i3©Nft*;i/fMOSh7>^^ (32) , 
^4©Nf^^;i/SMOSh7>^^^ (4 2) &a£«**£>*5CWtC#HStl 

fcPtfx/HB«tcjg/£u $7, f 8©Pft^;HMOSh7>^^ 

(5 1p, 5 2p) Sr^fiCDPMO S©N^3i;i/^e>^ltbT, #*V-;*lCg^ 
btr.iKCfcot, 313, ^4fflNfY*Jl/iMOSh7>i?X3! (3 2, 4 2 
) , £<fct>*3|7, ^8©Pf^*;i/iMOS (5 1 p, 52p) <D 

f 40Nf Y^;WO Sh7>>^^ (3 2, 4 2) tf) K l>>f > * 7* h V 
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l4 0Nf^*;i/fMOSh7>^^ (3 2, 4 2) ©i«/H7X^©^ 
[0 0 3 3] 

[0 0 3 4] 

ft*. l/^;i^&tmi&©JSffif&BI£;£<t- sz:i:#-e£5c 

[0 0 3 5] 

;i/^SHaS&0D^7©P^^^;i/MMO S (5 1p) £<£t>*3!8tf>P 

f^^MMOSh7>^^t (5 2p) <Dftt>*)lZi ^70Nft^»O 
Sb7>^^ (5 In) &<J:tFfg8(Z>N^*;i/MMO S h^>£?X# (5 2 
n) £ fit X. fit, i7fiDNf^*MMOSh5>^^ (5 

In) fiitf»8©Nf^^SMO S (5 2n) 0>f - MCiSt 

[0 0 3 6] 

frfr£#U&{C<fcfttf, |7(Z)Nft*MMOSh7>^* (5 In) £J; 
01 8©Nf t^MMOSh^^^X^ (5 2n) h S: iff «JEE l/^-fl/ 

(VDD) {Cg^LT, I1©CMOS0S& (1 0) £ «fc tfH 2 © C M O S MR 
(2 0) Icrfil^^tiS^y^ia^O^gii^Sr^S^i: Lt=.<DX% P^-v 

[0 0 3 7] 
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[0 0 3 8] 

#mos V7yv**<D* ymatsk-ro) &$icBM-t2>z.£&nsmT*&z ( 
m&^i 4) „ 

®f iocmosm (io) i:feit5^ioPftl;i/SMOS h9>^x# 
(i i) ®f>Mii^2fflPft^;i/iMOS V^yy** (l 2) <D*ym. 

fn>£ *) t;:*:£<tBj£U ^2ONft^;i/iM0Sh7>^^^ (14) 
«liHl©Nf Y^;WO S (13) c^yjgj/tj: u < 

(g)^20CMO Sm$& (2 0) Cfctt£3|5<Z)P^*;i/MMO Sh7>^^^ 

(2 1) 6©Pf t^;i/iMOS h5>i?^^ (2 2) 

}5ti: U%*£<iS5£U f60Nft*;HMOSh7>^^ (24) 
iKlil5fiDNft^;i/iMOSh7>^^3( (2 5) ©^>MJ: l J%^^< 

(Df 1 <Z)tp P^EIS& (3 0) ©H3(DP^^^;i/§i[MO Sh7>^^^ (3 1 ) (D 
t>i»7 0Nf^^;HMO S (5 In) (D* >^ £ U ^ 

®H2©tpP^tlIl^ (4 0) 0i4©Pftl;i/§?MOS (41) ffl 

[0 0 3 9] 

i/jymm&tfmm&mMu^jij: u&^mo s h^>^*#<z>^flif&-e£ 
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» i 

[0 0 4 0] 

% 1 <J)ti?ffimSk<r>'%,$ 6DNft*;i/SMO S V^Z/V*'* (3 2) , 33 
«fc^H2©cfirailIM&©^4<Z)N^^*;i/^MOS h^>£?X* (4 2) ©i^^X 
hi/- h &^*l-?*l<Z>V-:*fl!UCg^LT, flB<Z>N^-v *;b§?MO S h^>^'X 
*<Z)1*-y* h I/- hh^gft-SrilfeorigT'feS (3t#£l 5) a 

^7©Nf^^SMO Sh7>^'^^ (5 1 n) , 33 itff8©Nf 
^*;i/§S[MO S b^>y*# (5 2n) ©t^hlz-h^V-^, JfettKU 

>f yWi^WffiLT, ft®Pf^*;i/SMo s h^>^#©-9->>** h u- 
8ti-£3£#nrtgT*&5 6) . 

[0 0 4 1 ] 

**^S*l^tC<k*lJi, !3©Nf^^;i/MMOSh7>^^ (3 2) , fci: 
0tf4©Nf^*;^MOSh7>^il (4 2) &S«^e>«jSCWtC^IKS4x 
£P?x;i,fIig)c{C0J&U H7, |8©Nff*;i/SMOSh7>^^ 

(5 In, 5 2n) ScffficDNMO S©N^x;i/^P)^|tbT, #*V-*fCg^c 
Lfcr £IC £oT, H3, H40Nf^*A/SMOSb5>^* (3 2, 4 2 
) , &&Tf&7, $8©Nft*;i/iMO Sh7>^^f (5 1n, 5 2 n ) tf) 

H4 £>N^-Y*;i/§?MO Sh7>^^ (3 2, 4 2) (D Ki/>f>i:t^ h 1/ 
- h^^tlS p n^JC*^*^/t>TT^«ffiS:6«T^S. H3, 
f4©Nf^*;HMOSh7>^^ (3 2, 4 2) ©SfiA>f 7^S©» 

[0 0 4 2] 

> S? * # Rite ftflg tc J: y 7>St $ *i fcit^MS ic ^ $*i£#ij&£ir-£^£ ; fc«rtg 

[0 0 4 3] 
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[0 0 4 4] 

mmmmz&^x, woi^mmmt, ±m%n~&3<D\,^irtifr<z>m&izfrfr 

[0 0 4 5] 

[0 0 4 6] 
[|g^©^©^®] 

[0 0 4 7] 

(Hi©Hife©^) 

o 

u^jvmmmmt, mi iz^ht^^oiz, cMostais&i o mftwnmioy 
cmo shis&co-m) *ram5«&-f y^-z 3 o ©^r^mi^co 

-09) ^H©^ 4 0 (##80£cD|g2cDt£r^i&©-W CM 

OSE5&20 (;fc?g0J!<£>3|2tf)CMO SE!!&C7)-M) PMOS5 1p 
0J!tf)3!7tf)P^*;i/MMO S h^yi/X*<Z)-M) t, PMOS5 2p' (*« 
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[0 0 4 8] 
(CMO S EJB& 1 0) 

cmo sms&i oti, mm&tfpptiQzn&mmmmmvDD (Mz.i*3. 3v 
) £&f3J - fn i t.<Dmizw:?mffi2ftt~PMo s i i , i2t, ffi^jy-K 

N 1 ttf^y F^r^tCtt^J^^tifcNMO S 1 3, 14&tt5. ^7»;^ 

£ l,T$$fg^£NMO S 1 4 F tCflf«BE V D D «fc U =fc<gv^«j!± V C C ( 

8 V) Kt<©ia©ig*iS:WrSA^^l NtfEPflBSti, P 

MO S 1 2j3itfNMO S 1 3 (D&tf- h &C{£SJ± V C C W&M LTMl£ *l« 

o 

[0 0 4 9] 

(«f»ras»>r>A-^3 o) 

tf»ISfia»K>A-# 3 Oli, ]«SflEmaiVDDi:ffi*7- KN3CDfSlC^MS 
- FN 4 CgiStltPMO S 3 U, J - FN 3 £{gmj±« 
«VCCi:0>ISItC#iK3*l, ^~ F*V- FN 4 ICgM&SJlfcNMO 

[0 0 5 0] 

(*ishsbk ^-#4 o) 

ti^-h*v-KN3tcsiiKs*ifcPMos4 i ai*;-KN4 m&mmn 
mv c c tamzmmzn, >f- yi$j - fn 3 542^1 

[0 0 5 1] 
(CMO S HJS& 2 0) 

CMOS ®5& 2 0 tt, ItJItlVDDta}*;- FN 2(Dmizm&mwizti 
tPMO S 2 1 , 22i: ( mtlJ - FN 2t^7> FCO^tC tt^rj^M^ tlfe N M 
OS 2 3, 2 4 $:ft5 0 ^Ob7 y £ b TUfgf -5 P M O S 2 1 <DY- b It 
J — FN 3 JCjR»a*l, ^;H^>MtltMtSNMO S 2 4 MCA 
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NCDM*R^#I N 2#flJ*JSft, PMOS2 2, fcitfNMOS230 

[0 0 5 2] 

(PMO S 5 1 p) 

PMO S 5 1 p it, CMO SUfjS&l 0(D&t)J- KN 1 IZf- hifiWRtZtlF 

u^ytfCMo sims&i o®pmos i 2<Dv-*\zw$t&ftv-*tfJ - kn 

3lC^M£4x£ 0 

[0 0 5 3] 
(PMO S 5 2 p) 

PMO S 5 2 p it, miJ#-^OUT 1 #4*- hJCjgigSStl KU>T >^CMO S 
2.0<Z> PMO S 2 2©V-X&Cg^£*lV-X2>V - KN4 jcgaastis. 
[0 0 5 4] 

.±iB*s/*icfc^T, tt»raiai&>r 3 0, 4 oit^y^m&ZMf&L, p 

MOS5 1p, 5 2 p £SfiLT#£&^#?T*>*l<&o CMOS HJJ2& 1 OOPM 
O S 1 2 £J:t>*NMO S 1 3 it, ^tl-TtlPMO S 1 1 Sit/NMO S 1 4 <DM 

n&emmzvTWftbti, biz\t{&mj±mmtf&mi>zmnznz> 

o PMOSll©^hU-h (NS^xMi) liPMO S 1 20)*)"?* h 
I/- h fc^jlLT^«j±SMlC^i^$tl, NMO S 1 3 <DV~7* h U- httNM 
O S 1 4 WzT* hU-b £.PkMLT>f^y K(C^MS4XS 0 
[0 0 5 5] 

l^tlCCMO S®{&2 0 ©PMO S 2 2 £ JctfNMO S 2 3 tt, -£ft'^;ftPM 
O S 2 1 JSitfNMO S 2 4 <Z>i®®jE>&Mffl £ LTlStt MUi 
<S«J±SM^^jtLT^DStlS„ PMOS21©f^hl/-h (Ni^iA 
fiTO liPMOS 2 2 0t^XM/- h il^jlLT^*i±m^{C^M$tl, NM 
O S 2 3 (Z)-^:/* h V- h&NMO S 2 4 ©-fr:/;* h V- V £.&m.\^X >f =7 y F 

[0 0 5 6] 

*raiai^-r 3 o^pmo s 3 1 <d-q-?x h v- bitmnmmm 

izmmtitl, NMO S 3 2(DV?7. b V- bitV^y RCg^£*l£ 8 
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• i. 

[0 0 5 7] 

mmz, rpmm$&4 4 ocdpmo S4 1 <w?7, h M*ffi*£Ett 

atfc&Rdti, NMO S 4 2 0t^ h v- hitf^y KtCgMBsStlS. 
[0 0 5 8] 

PMO S 5 1 p , & itFPMO S 5 2 p (DV^Z. b V- M±-£*l-?*liS 
[0 0 5 9] 

±fB£-PMO S N^^X*, fc<fctfNMO S h^>^X^©>!f- h^tffcBlffif 
jEh^^S(l|5S$n^i&^«J±(i«i±VCC^_hT : $>U, froSEE (VDD-VCC 
) JW_h7?fe»;, IffiVDD «fc*J fe/jNSVNft^^oT^So «T©SiW7?tt, VD 
D>VCC^ (VDD-VCC) <Z>@§^J«l>3£oTV%5i: ItliitS. £ £ 
, ±ffi#PMOSh5>^, feJ:l)ENMOSh7>^*S:MtSffi»[I 

^-tf-^x h i/- m<z>P ni^o^A>f rxfffiiiilf ffi i^^;i/'v d d j: y % 

[0 0 6 0] 
[0 0 6 1] 

1 ©«©JgJH©ttfl0 
AMf IN«J±l/^ (VCC) NMOS14jd^>b 
, NMO S 1 3 £JC J: »J NMO S 1 3 tf*y U ffiTJ^ 

- FN 1 <Z)«&Ji^> K UK^iTfT^S. -e-LTPMO S 1 2<DV-7stfiM 
HJEU"<;WC&*U;£PMO S 1 2 U, PMO S 1 2 ©V-Xl&ttT* 5 * 

„ PMO S 5 1 p I ; - KN3 fflttfi&TtfS. rtltCfcoT, P 

mo s 4 i , 21 

[0 0 6 2] 

— A*f # I N 2 C J: »J NMO S 2 4 *«*7 PMOS2 1 

**e>©*$fctCJ: »J, PMO S 2 2 0V-^ffi^±#LPMO S 2 2#<:*>U 
ffi*y-KN2ffllfii±±#t5. PMOS5 2p(W>W^t7t 
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ffilC#f?-r&. ^tllCJ:pTffi±y- KN4 0ffi^±#U NMOS3 2^ 
>U NMOS4 2ttt7t5. l^ot, i««l± l^;i> (VDD) ^ffi^M 
#OUTl, & itFOUT 2 {CtfJ:tf£4"l£o PMOS1 1, 3 1 

£NMOS 4 2, 2 4tf*7WM&<DX*\g:mmffirtXlZ&&Ltei<^ ffi^J 
J — KN 3 , &J;t>*N4 te^*l^*l{£«l±l^;b (VCC) , £ J: 
)l (VDD) fC&£, 
[0 0 6 3] 

A^M-^ I N^<£«ffil/^;i/VCC7b^^^> KL/^;b (0VI/^1/) 
^•ffcb A*f f OSKff I N2iC<fc'JNMOS 2 4^>l, N 

MOS 2 3<Z)V-X*&#T#£3£fC£UNMO S 2 3#;f >U ffi^y- K 
N2 0tfi(^7> Fl^l/^-eT^&o f L/TPMO S 2 2 <7) V - 7U£]Smffi 
l/K;WC&£tf)T*PMO S 2 2 L, PMO S 2 2 0V-X|fi«T^. 

PMO S 5 2 p «t> I ; - FN 4 ©«fi$:Ttf 5 0 3*UC<fcoT, PM 

osn, -3i &*ytz> 0 

[0 0 6 4] 

— AMflNlCi'JNMOS 14^7 1, PMOS1 1*^®®^}: 
«fc»J, PMOS12ffiV-7tW±#bPMOSl 2^t>U ffi;fry-FN 

1 ©mfitt-h^t-^o PMOS5 1 p!it>tiA^^7tl(:ffttS 
o ZLtllCioTm^J/ - KN 3 0>*&#_t#U NMOS4 2^>l, NMO 
S 3 2 ti^7-r-2.o LfctfoT, 7*7>Fl/^;i/ (0 V) AvffiM^OUT UC 

(VCC) #ffiiJ«-^OUT 2 (Cffii;£*i£o 
T'tt, PMOS2 1, 4 1 £NMO S 3 2, 1 4 ^7^1^©t'itH^A7x 
tt#£L&V^ ffi7J^-KN3, feit;N4 1***1^*1, iSf«EEl/'<;b ( 

VDD) &&Tf4&WEl"<fl, (VCC) &C&£ 0 
[0 0 6 5] 

^raHIS&-r 3 0, 4 0tt7-yf@8SMl ( PMO S 5 1 p 

, 5 2 p £&fcOTte3£3ftfcte-£&#tp-raEHK 3 0, 4 0(Z)btl> 

««JE«:(F>^tCiifSi-S «te>tcl6§,' ftfc-r- # & PMO S 5 1 p, 5 

2 p zm&Lrn&ztem-tz zoizmft-tz. 
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[0 0 6 6] 

>T >il<5Dra{C<£«jBEl/^;i/VCC^_t(D«JE^MS4x<Sr illi^VN. 4* 
- h£-fr:7;* h hfiDRUCfc^Tfc, ±ENMOS 3 2, 4 2, fcitfPMO 
S 5 1 p, 5 2p£|&v^, <£«JEU^^/VCCJWJ:©*JE*«ffiD$*i6ifctt 
MO S h^yi/*#tf*yLT^v*)VtfJ&&£tiX\ ( ^2>£.gl l Z, fr* 

)w*v-7.hmnmz.t£^T^z>(Dx*v-7.-'Vr~77s h i/- hms (vco 

[0 0 6 7] 

>f- h-y-xfliffivg s £ v-*--t*-:/x h v- hramffiv s bcDfn, Vg 
s+vs b©«ff^- hifblt^- hT©$^S{c^j±$in§. vs b^ff 

[0 0 6 8] 

mmizfrfrzu^ji^mm&oMft&j&mT'&v, (b) izmi i^BL&m2 
<D'&M&ffiizfrfrz> is^^mm$&<DMm&mm-e&z>. hi©out2, n3 
te^en^tim i i on 25, n 2 1 &c*f^-r& 0 ei 1 1 ©vb(ds^«ei mm 

V3kftH-tZ>fr&>lZi&m&l"<J\'VCC (=1. 8V) £LTV^ 0 
[0 0 6 9] 

El 1 1 <DN 25, N21(DLow l^;i/Jii£*J± U^l/VCC*T'tt-TA^f 
, 2. OVlC&oTV^,, NZlOfi^T^'Jttl^. 3 Vtfjgi; Tl^l^fC 
T#*#. -£*lJ^&PMO S 3 0 l*^>'LT^<©T^ J ^*nc^^ 0 
N 2 1 (Z)j£*>Jt#UM7£tePMO S 3 0 7^t>lt, PMO S 3 0 8^?,©i 

S^t^i:;- kn 2 4 fc^S-T-sca-eN 2 5 *>_h U &&miz& 

»;, H2 (a) tit^T^HSST**.*. 
[0 0 7 0] 
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El 10PMOS3 14 5 ££, Low l/^fl/j&ftfi*) ^ »=>&^;i 

4#ffi;fr<Z)£^£+#lCSglfr-e£&^o 02 (a) tttOUT2|j:MJ± 

VDD-<B*EEVCCH<BJS(8«:^l/TJ3»;, SffeT^U, i£*>±# U ^&7£=fc>- 
[0 0 7 1] 

^EH&fcCMO S>T >A-*T*m&f?Z>Z\£iZ&. y, CMO S-f >A-#<D#h 
9 > x # (c s 4* - h - y - * raSffi *«ifi«fi& tc % {g«ffi u ^ ;i/ J^T iz & -5 
«fc^ Z\(D&o\ZhX, jf-bmi±(Dnm<?)fflmz\;-7,7*uT 

b^yt?x*(Dytz7?&M^zfflmisfcffim<D.m2(Dftm&ffi (mil) 
mmzmfth, m^xMmmmmfj^j&r^mA.^n^. 

[0 0 7 2] 

!3©TOf (Ell 2) <£>t£ra0i&3 0, 4 0(DPMO S 3 2, 4 2 
<DV-*->f- Vm^mzteJ - FN 3, *fcttN4*<lS*ffil/'<;i/ (VDD) 
^e><S«J±u^;b (VCC) tC)&Si:SifiaSWtCi£«BEl/^^VCC%S^.S* 

o s>f >^-*t^e>«;*it»raiai&tcj: y«j$-r<6££jc«fc u, cmo s>r >a 

[0 0 7 3] 

(f2 0»fl) 

H2CDH^<D^tt±fBI|l 0>|gJ6<Z>7£!&tCj3^T, CMOStaJ^l 0©PM 
os l i©t>MttPMOS l 2©^-y^*t<k y igJiU NMOS 1 

4fflt>ffiWMOS 1 3<Z)^-ymm«i:U : fe^C^<Sg^b, ^(CCMO S HI 

J&2O0PMOS2 io)yfym.mtPMO s 2 2 ©tfystfi; «fc y < 1/ 



2 8 



#1143 2003-3052690 



#2003—012527 

• » 

, NMOS 2 4 <D*yW,ffi\ZNMO S 2 3 <Z)*>&#tJ: »J < £ £ 

fctC, tp|SfiaB&>f 3 O0PMOS 3 10t>IIiiPMOS 5 1 pCO:* 

>S*rtJ:y : &*£<a8j£U tplSIISBM >A-*4 0 CO PMO S 4 
tePMO S 5 2 p©*>«StJ:.y ^*£<IS!^L£[IJi&-£&3 0 
[0 0 7 4] 

±IH#PMO S fcitfNMO S h^>^*#C0 V-X- KU^f 

>IBWJBE*»ei«I»Sti*ttf^«£Eti, #MOS h9>^^* ©LS^ffimjBE©*fi 

'^ios^i^vthiiut, «Et (vcc + vth) j:y=b+^s<, ^ 

MR (VDD-VCC + Vth) «fc»J iffVDDJ:n^$V^i 
[0 0 7 5] 

Aiim-% i Nifiy<5y Ki/^;i/*^ffiSJE i/^/i/ (vcc) izmfrtz 

m&lt, NMOS14^t>L, NMO S 1 3 illCj: »J 

NMS0 13^>1, ffl*; - KN 1 ©tfittitffi l/^^/ (VDD) fr&T 
#oT<£„ ZLC0il#, NMO S 1 4 Ot^MliNMO S 1 3 ©t^fifiiJ: »J 
%*g<®j£Lfc<BT?NMO S 1 3 <D¥- h ~ V -X f^MJEfcte b £ V^tf«JEE V t 
h^J>tSASiJS(T?*5. f bTPMO S 1 2<z>v-*«fe«;^Sflbi/^;wc 
feU^f- hffilfitiiSiEl/^I/VCCt'&S^t'PMO S 1 2ttt>UTfi»J 
, mil J- KN 1.0«ffi^«£EI/^VCCiIlCft5i;TfPMO SI 2 CO K 
l/-f >- V-*IH«Ett/jN$^«EElcfiSfc;tx, PMOS 1 2©v-;*«tfcttT# 
* 0 PMO S 5 1 p tit> L / - KN 3 ©ffi&TWS. 

[0 0 7 6] 

JTCOil^, PMO S 3 1 ©;f>JBjfi«PMO S 5 1 p co > mfc <fc 'J : fo^^< 

ig^LfecoT*, pmos 5 1 pcov-x- Ki/>f > rate Brans < 

, pmo s i 2co Ku>f >-V-*ISI«ffitt/h3V^ffifc#fc;riTV\S© 

T' PMO S 5 1 pcoy- h-y-^^SJE, fe<fctf>if- h-'Kl/>f 
«El/^;i/VCCSS«TtC«IiL^tlS. f UT, PMOS4 1, 2 1%t>t 

So 
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[0 0 7 7] 

— XJim^OBM^I N 2JCi:*JNMO S 2 4^7 1, PMOS2 1 
A*e>©ttiffiiC<fc »J, PMOS 2 2©y-7*fi#±#bPMOS 2 2#*->U 

mtjj- kn 2tf)m£m±#-rs 0 r<z)££, nmos23w>^it^'j, 

tti^jy- FN 2(Z)tfi^{StEl/^;i/VCCiIfC«:Sit'NMOS 2 3© K U 

y-*ra*jEEii, pmo s 2 i ®^>gfii$:PMO s 2 2(D*ymtii£. y 

<®JtOfc©*e, PMO S 2 2 O If ^iiffil'J? Ll^Sil-efeS. 
PMOS 5 2 p l**>ftMfrio*7ymiZ&fT"?Z> 0 
[0 0 7 8] 

PMO S 4 10^>StttPMOS 5 2 p > £t£«fc *J < 
PMO S 5 2 p©y-X- KU.-f >IStcWa0StlS«EEtt/hS < 
, $.tc, PMO S 2 2(73 Ku>f >-y-*ia*Ete/h3^«ffiK:«fc*iTv*5<z> 
tPMO S 5 2 p©y- N-y-XKIiffi, fcJ:^- h- K l/>f >MJBEli, 
<B«ffiU'<;bVCCg£«TtCflJ*&'ftS. f U tffi*;- KN4 0Sfi^±# 
U NMOS3 2^t>b, NMOS4 2ttt7t5. bt^ot, Mffil/'* 
;i/ (VDD) mifOUTl, fei^OUT 2{Cffiij£*l& 0 
[0 0 7 9] 

— f I N ^iiJE v C C ^7 > K (OVl/^) 

[0 0 8 0] 

_tSH<Z)J:3K:, NMOS13, 2 3<7>y-^~ KU-f yf^lCtt, -€-0>L£V%te 
iffi©*^ffi$:Vthn^lt ( jfifflrtKJST?&oT%«JE (VCC + Vthn) 

%'pLm?tz>nm<DmE.tfWMzn, pmosh, 2 2©y-^-Ki/-f>w 

f©Lf V^|t«ffi<Z>i|ift#ft<BS:*te&V t h p It, Sffi (VDD-V 

cc + v t h p) Z'pLm%.z>nm<DnjEtfWM2n2> £$Km&,Lfc 0 

[0 0 8 1] 
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[0 0 8 2] 

T, cf^iaS^>f yA-$ 3 OCDNMO S 3 2, tf'KOS&'l' 4 OfflNMO 

S 4 2(7)-?-:/* h I/- h #9 > K*^#NMOS©V-^{CM, 

PMO S 5 1 ptf)-tf-^* hi/- h ©gif^ $:lliffitl V D D ^ Ji} A ; - F 
N 3 \ZWm*mX, PMO S 5 2 vWzTTs h \s - h ©«8&*SJ* £fl5*J£*^ V 
DDA^ffi*;- KN4 £&&&&;*.fc#f£{CUfc 5 &©T?&S. JlfBNMO S 3 
2, NMOS4 2li, PM&fo±lZj&&Znfr'rJ -ZfNVllJimmzi&I&Zt), 

tpyj^immzMf&zn, m^wizmmtfrffizfofrNMo s t>^>^x# t 

[0 0 8 3] 

(^3<Z)^CD^®CDg&^) 

vDDt'iioTt), v- bmitmizfrfrzmj±i$i&mj±u^;vvccmm-v&z> 

[0 0 8 4] 

H3 (DmMftl&MlZjS^TteNMO S 3 2, ^J:l)?NMO S 4 2 Zmfcfrbm 
^eUtc^li^n^P ^x;i/M^cC^U, PMO S 5 1 p , 5 2p» 

3 1 £BiIE# 20 0 3-3052690 
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t t 

PMOS<BN?x;i/fre>#fcLT, V-^UCg^Lfcr^CfcoT, #NM 
OS 3 2, 4 2, j3J:tJfPMOS5 1p, 5 2 p ©y- hK-ftR^OAffl^S £ 
tce«2*l£fcVv3Sfr*#&e>ft<5. NMOS3 2, & «fc tfNMO S 4 2 

<Z) h U- ht«$?t5 P n|^iCi)^^^U7^iJi^ 

it'tSo NMOS3 2, feitfNMO S 4 2 <DiI/U7X^0if 

[0 0 8 5] 

:/n iz ^ #««lic & £ <fc e> * r n v\, 

[0 0 8 6] 

(*4©*Jfi©^») 

©HJ6©^J»»cfev\T, #mos h^^x* •feift-fbR-e^tc^jiistifes/y 

Z2>«&C^£L£ ; k<£>-e&oT, SOI (Sillicon On Insu 
1 a t o r ) h7>^3t £M^T*if££*l£o 0 1 fCfctt£ /Ol/* CM 

O ST-<DVx.)lMm SO I«&Ttttf^««£P¥tf*l 

£ LT«!$*l£o M^SSO I tli^f-f li7n-r-f > 

/U^cmo s ^passicd?-?* & v-**fcfcMi 

[0 0 8 7] 
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m&mmz±&m 1 <DMM<z>mm, &&z$m2 <Dmm<z>BM£mvx~&z> a 
±ib« i (DmM<w&m<z>wimizi3\<\x, ;tj^cMoso#PMo sh^yv 

jS^tf^NMO S b7>^^( MtSitlitt^ h I/- hn© 
HZMWO&o SO I#^(Z)^x/\«M(Di/U n>Jg <£>TfC 1 0 0~5 0 0 n 

^CMOS©#PMOS h^yVX*, & itfg-NMO S h^>^X#£j£j&-r 

[0 0 8 8] 

^4<DHJg(7)^^lC^vAT(iS O I»MO S h ^ > # ^ £ ^ £ SC 
cfcoT, (if^XM/-h) &7n-fO»t«t, #MOS 

[0 0 8 9] 

[0 0 9 0] 

, mi t&m(ommizizm-<Dn-%tftf2tix^$> 0 
n 5 (D^ffi(DBmit, ±mmi ommo&miz&^x, pmos5i p ©^- 
ynmwm&it&Ji j - fn i frb&n&mmizm*., pmo s 5 2 P ©y- h 

3 3 2003-3052690 



#2003—012527 

[0 0 9 1 ] 

AJjmmNtfi&mzuoi (vco -e&zm&it, nmosh^>i 
- kn i (z>mmzy^> Fi/^i/it-T^s. ^ itpmos i 2#>v-;*#^ 

«j±1/^;wc&*u;£pmo s i 2\tJtyu, pmos i 2 <z> v-xS&(£T#£ 

. $.tc, PMOS 5 1 pte*yLT\<^Z><DV;- KN3(Dtfil:T^S 0 CitWC 
£oT, PMOS41, 2 1fc^>tS 0 
[0 0 9 2] 

— AiJt ^©Mfif f I N 2 (C J: ^ NMO S 2 4 7 t, PMOS21 
^f)©«©C<k'J, PMOS 2 2fflV-XtW±#lPMOS 2 2 L, 
ffiij;-KN2(Z)ffeii±#t5„ PMOS5 2plit7»^)t>^ 

ffiUC^T-f£. ZLJUCfcoTffiijy - KN4CDm^7b , :±#L, NMOS3 2^t 
>U NMOS4 2|^7t5. Lf^oT, ^WEl"^ (VDD) 
^OUTl, £J:tfOUT 2lCffi73£*l£ 0 PMOS 11, 3 1 

tNMOS4 2, 2 4tf*7^Mte<DT*mffimffi^X\Z&&L&i*\ £f=., ffiTJ 
;-FN3, ^3J:^N4 It^n^tli&m&^^JV (VCC) , £<fct>*i^Sj!±l^ 
)\y (VDD) fC&£ 0 
[0 0 9 3] 

— Afifs^ i N^fiij±i/^;i/vcc^^y7> Ku^;i/ (ovi/^) 

Alftbfci^tt, AMf OS^f ^ I N 2 ij NMO S 2 4 L, N 

MO S 2 3 (DV-xm&tfTtf$>Z.£.lZ <fc »J NMO S 2 3 f>^y L, &± J - K 
N 2tf)«£m^> Fl/^l/^t'T*^= f bTPMO S 2 2 tf) V - *&}g«/± 
l/^;HCfeS0t'PMOS 2 2l£;f>U PMOS 2 2 © V - X«£mT#<£ „ 

PMO S 5 2 p bT£ U y - FN 4 <Z>*&£-Rf 3„ rtUCitoT 

, PMOS11, 3 
[0 0 9 4] 

— AM^ I NIC i *J NMO S 1 4 ^^7 PMOS1 l*^»t^C 
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«fc»J, PMOS 1 20V-XW±#IPMOS 1 2rf*yL, m^jy-KN 
l<Dnm*±&-t&. PMOS 5 1 p}it7^i^?>t>tffilC^t5 

. £*lK<fcoTffi:fcy - KN 3<D«i&#±#U NMOS4 2^>U NMO 
S3 2M7f6. Ufe^oT, y^>Kl/^;b (0V) #ffl#f§#OUTl &C 
ffi^Stl, <£«JEEl"<;b (VCC) ^MfOUT 2lCffi:fr<*;ft£ ? 
Tftt, PMOS 2 1, 4 lhNMOS3 2, 1 4#t7Wj!0t6SI||A'7 

&#£l&^ 0 ffi*;-KN3, as j:tfN4«: -en-en, w^ffii/^ ( 

VDD) &J:tHB*J±l/^;i/ (VCC) IC&£„ 
[0 0 9 5] 

i©J:-5 3&;Sft^'tCfeV>T, PMOS 5 1 p , 5 2p^iV^t I #MOSh^> 

^^^icM^tvsmffitt^i (DrnM^mnn^^o pmos 5 1 Pf 5 

[0 0 9 6] 

£UKD£$\Z, m5<Z>Mtfc<D]&miZ£tat, PMOS 5 1 p , 5 2p<04*-h 

tffi&fitEi/^ (vcc) t?hj£lt^s<z>7?, jftaws^Jcasv^fcteejE 

U^;b£®^£«&##nfc>tb&VN £3 &C&£ 0 rtf)J:e>&CLT, PMOS5 1p 
[0 0 9 7] 

f£ 6 ©£^©^JBtt, ±IHH 1 ©|&660>7gJIUC;i3V^, PMOS5 1p&NM 
O S 5 1 nlCfi&;t, NMO S 5 1 n(D>f- h (D&1gmj&* ffi7J7 - KN 1 b " 
i&SffiSaSlCffc;*., PMOS5 2pSNMOS5 2ntCfM, NMO S 5 2 n 
©4*- h©Sg«5«^S:ffi*y - KN 2^MJ±«^C&A£^K:i,£%>(2T* 
±SaH 5 (DHS6(D^^fCMUT«, PMO S 5 1 p &NMO S 5 1 
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ntcffift*., NMO S 5 1 n(D^- h 5:Ii£Eii{CgpL, NMOS5 1ntf) 
Vr-fTs V U-hZV^y Kl"<;WCg^U PMO S 5 2 p £NMO S 5 2 n [C 
NMO S 5 2 n<D¥- h £iS«£ES2§?K:g^ U NMOS5 2n0t^ 

[0 0 9 8] 

A*ff IN^i«ffl/^;i/ (VCC) T'2b2>m4l*, NMOS14^t>l 
, NMO S 1 3 (Dy-xn&tfTtfZ>Z£iZ& y NMS O 1 3 U J 

- KN 1 (Dmmttf^y KKfl/STTtfS.' ^ UTPMO S l 2©V-*#i* 
«jEl/K;WC&*U;£PMO S 1 2 PMO S 1 2 ©y-^tfittT/)^ 

. £ tc, NMO S 5 1 nlit> - KN 3 ©tfiSTJf 5. 3*WC«koT, P 
MO S 4 1 , 2 1 =fo5!f->-f £„ 
[0 0 9 9] 

— 2r, AMf ©£gff I N 2 {C j: »J NMO S 2 4 1, PMO S 2 1 

fr£<JD«SfelC<fc »J, PMO S 2 2<Z) V-Xt^±#l'PMO S 2 2#>T>U 
{i}*;-KN2(DI|fitt±#tS. NMOS5 2n{j:t>»?)t7t 

JfilC^ffi-S. i*l'e>tCJ:oTffi*>- KN4©«tt*«_h#L, NMO S3 2^ 
NMOS4 2{±t7tSo Lfe^oT, Mffib^Ol/ (VDD) #ffl:ft 
ifOUTl, «fct>*OUT 2 {Cffi^Sn*. rcWJUT'tt, PMOS11, 3 
lilNMOS4 2, 2 4 #^7^&<DT*tt^*^/\°*te#3£L&V^ BJ 
*;-KN3, feJ:tfN4 tt-etl-?4l<£SffiU^;i/ (VCC) , fe«fctKflf«JEEl/ 
(VDD) iC*5 0 
[0 10 0] 

— 15, AJim^ i N#<6«i£U"<;i/VOCfr (o v 

^3HbO AAf #®Slsflt I N 2 C J: U NMO S 2 4A«t>l, N 

mos 2 3©y-7tw^5ri:{c j:yNMOs 2 3#*->u mij J - K 

N 2®«fili^7> Fb^l/*T'T^5o f ITPMO S 2 2 <BV->Ui««ffi 
l/^;KC^5©tPMOS 2 2&;f>U PMOS 2 2 © V - X«&&T#<2>. 
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NMOS 5 2 n(it>U; - KN 4 ©«&&Ttf <5. ZltlfC^oT, PM 
O S 1 1 , 3 1 %^->i"So 
[0101] 

— AMf IN(Cj:»JNMOS 14^t7L, PMOSl lA^ClifC 
PMOS12©y-XtfiMlPM0S12^>b, ffiijy-KN 
l©«fi«±#-r-5o NMOS 5 1 n(W>»?)^7ti^TtS 

o zn^iZ^-oXmiJ J - FN 3 <7>«&#±#U NMOS4 2^>L/, NM 
OS3 2W7t5. Ife^ot, y7>Fb^l/ (0V) ^ffiMfOUTl 
{Cfflij$4x, (VCC) ^ffiMfOUT 2{Cffi?J$;ft3 0 r<z>^ 

jffiCett, PMOS2 1, 4UNMOS32, 1 4 7 

(VDD) £J:lH£«jBtl^;i/ (VCC) IC&S, 
[0 10 2] 

d<0J:3&ttf£tCJ3V*T, NMOS 5 In, 52n$:|^^t, #MOSbv> 
^^*{CPPi6nS4x««£Ett^l©||J6©^Ji8^l^»"e»S. NMOS 5 In, 5 

<g«£Ei^^;i/ (vcc) tiSSi±u^;i/ (vdd) ©Htc&s©*??, y-hiiv 

[0103] 

(H 6 <Dmma>mm<D®%:) 

U±<D£olZ, m6<Z>mM<W&MT*U±mNMO S 5 l n, 5 2n(D#^-h 
BlffiHib (VDD) iZ&MVTtpmm&JyA-Z 1 0, £<fctf2 0fCT 
«^StiS9y^Hf»^©»S5i*S:"t*«^ci: Lfc©T% PMOSt«bfc 

[0104] 
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v 7 7mm$i&mi±mmizTMft-tz>W!!m®$& 5 0 r commm® 5 0 © 

[0105] 

(.mmms 0) 

lib, NAND^f-h53, -OA-* 5 4, 5 5, feitFNOR^- h 5 

O S 6 1 , NMO S 6 2 £T*jfc3#l, i^Sffi (VDD) (VCC) <D 

m<Dmm<Dm-%Z'PMO s 7 1 icflw&u %<iz/Kv yrm^i oit, pmos 

7 1, 7 2, fe«fctfNMOS 7 3, 7 4T?«j«S*l, -e<Z>m*JC«iK3tlfcffi* 

[0 10 6] 

(fg7©|^tf)7£ffi<Z>l&tfO 

>f * - :/;t/3» 5 2{c^^> Ki/^;b (ov) #A;fr£*iSi:, pmos 7 1 

©d'- MCtefttftEbU"^ (VDD) NMOS 7 4 (Dtf— h 

\z\%^^y Ki"<;i/ (ov) # man 3*1, a}M^ouTiiA-f^f > t?-#*>x 

[0 10 7] 

— >r*-^;i/3g-?-5 2tC4S«JE (VCC) tfSfj&HStl, fro^-* 

SB-?-5 I'tCffimfEU^;!/ (VCC) #MJ3*l££, PMOS7 lffl^f-hCtt 

<£«j±u^;i/ (vcc) nmo s i 4<Dtf- hiz&if^y Fi/^;b 

(0V) ffimtaZft, ffiMfOUTSSlffUKjl/ (VDD) 
[0 10 8] 

tfc -r^-y;i/^5 2{c<gsmu^;i/ (vcc) tfppinsti, ^of-f 

Sg^- 5 1 IC 4^ > K (0 V) #Ml£;ft&h, PMO S 7 1 ©4 s - Mete 

MJBEU^;!/ (VDD) tfMJStl, NMOS7 4ffiy-M:tt<6tltl/^l/ ( 
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•i i 

vcc) tfimmzti, MfouTtt^7> Ki/^;i/ (ov) 

[0 10 9] 

(^7(Z)Il©fi©M) 

&_t<aj:3ic, mi <DMM<DBmiz&niz, mmmi"<» cvdd) ti&mj± 
meteor*, nmm%itf'p&<, ^-D^m^m^m^^mmx^^ t^snbskufi 

[0 110] 

Mic j® si i^m & z h izm ^ t* & y , -t ti e> ic o v * t % a ^ os«f w« 

ffl I c M -r -5 *> <D 1 7 » $ ti * o 

[0111] 

0f*.ti, ±ia^5©||ig<Z)^T»±iaPMO S 5 1 p, 5 2p<Z)#>f-h£ 
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